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DETAILED ACTION 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 USC § 102 

Claims 2-4 are rejected under 35 U.S.C. 102(b) as being anticipated by Vaarstra 
et al. (US 6,294,575). The claims are reasonably and broadly construed as being 
disclosed by Vaarstra as comprising: 

a substrate processing method in which a substrate surface is dried by injecting it 
with dry gas comprising a mixture of an organic solvent vapor and an inert gas, the 
substrate processing method characterized in that the dry gas is a mixture of inert gas 
and the organic solvent vapor, wherein the mixed gas is formed by bubbling the inert 
gas in an organic solvent in a vapor generating unit at column 4 lines 25-34, 

wherein the temperature in said vapor generating unit is set at Ti at column 4 
lines 43-54, 

the temperature of the mixed gas containing the organic solvent and the inert gas 
is set at T 2 from the vapor generating unit to a jet nozzle at column 8 line 59 through 
column 9 line 6, and 

the temperature of the dry gas emitted from the jet nozzle is set at T 3 at column 9 
lines 7-15, 

and the temperatures are controlled such that the following relationship holds: 
T i £ T2 1 T 3 < boiling point of organic solvent which is inherent to the teachings of 
Vaarstra because once heat is applied to the vapor generating unit, the temperature of 



Application/Control Number: 10/567,792 Page 3 

Art Unit: 3749 

the vapor gas mixture lowers continually to less than the boiling point of the disclosed 
organic solvent since it necessarily follows that no heat is further applied after the 
disclosed vapor generating stage and thermodynamically temperature will drop if no 
more heat is applied in the disclosed method, and 

the organic solvent mist of submicron size is part of the dry gas emitted from said 
jet nozzle at column 9 line 53 through column 10 line 9; or alternatively: 

a substrate processing method in which a substrate surface is dried by injecting it 
with dry gas containing a mixture of an organic solvent vapor and an inert gas, the 
substrate processing method characterized in that the dry gas containing the mixture of 
inert gas and the organic solvent vapor is further diluted with dilution gas of the same 
kind of inert gas, wherein the mixed gas is formed by bubbling the inert gas in an 
organic solvent in a vapor generating unit at column 4 lines 25-34, 

wherein the temperature in the vapor generating unit is set at Ti at column 4 
lines 43-54, 

the temperature of the mixed gas is set at T 2 " from the vapor generating unit until 
the mixed gas is diluted with the dilution gas at column 8 line 59 through column 9 line 

6, 

the temperature of the dilution gas is set at T 4 at column 3 lines 1-10, 

the temperature of the mixed gas containing the organic solvent and the inert gas 

is set at T 2 " to the jet nozzle after the mixed gas is diluted with the dilution gas at 

column 8 line 59 through column 9 line 6, and 
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the temperature of the dry gas emitted from the jet nozzle is set at T 3 at column 9 
lines 7-15, 

and the temperatures are controlled such that the following relationship holds: 
Ti £ T 2 ' < T 4 ± T 2 " 5 T 3 boiling point of organic solvent which is inherent to the 
teachings of Vaarstra because once heat is applied to the vapor generating unit, the 
temperature of the vapor gas mixture lowers continually to less than the boiling point of 
the disclosed organic solvent since it necessarily follows that no heat is further applied 
after the disclosed vapor generating stage and thermodynamically temperature will drop 
if no more heat is applied in the disclosed method, and 

the organic solvent mist of submicron size is included in the dry gas emitted from 
the jet nozzle at column 9 line 53 through column 10 line 9. Vaarstra also discloses the 
claimed organic solvent being at least one kind selected from a group including 
isopropyl alcohol, diacetone alcohol, 1-methoxy-2-propanol, ethyl glycol, 1-propanol, 2- 
propanol, and tetrahydrofuran, and said inert gas being at least one kind selected from 
a group including nitrogen, argon, and helium at column 7 lines 47-60 and column 2 
lines 65-67. 

Claim 6 is rejected under 35 U.S.C. 102(b) as being anticipated by Ichiko et al. 
(US 5,950,328). The claims are reasonably and broadly construed as being disclosed 
by Ichiko as comprising: 

a vapor generating unit 8 which generates a mixed gas of an organic solvent 
vapor and an inert gas by bubbling the inert gas in an organic solvent; 
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support means 22 for supporting a plurality of substrates vertically arranged in 
parallel at equal pitches; 

a rinsing processing vessel 7 which accommodates the plurality of substrates 
supported by the support means; 

a lid 9, 10 for covering the upper opening of said rinsing processing vessel at 
column 5 lines 13-31; 

jet nozzles 32 which are provided in the lid; and 

first piping 30 which allows the vapor generating unit and the jet nozzles to 
communicate with each other, 

the substrate processing apparatus characterized in that the first piping and the 
jet nozzles are respectively equipped with heaters 12, 

wherein the temperature in the vapor generating unit is set at Ti, the temperature 
in the first piping is set at T 2 , and the temperature in the jet nozzle is set at T 3 , and the 
temperatures are controlled by the respective heaters such that the following 
relationship holds: < T 2 < T 3 boiling point of organic solvent which is inherent to the 
teachings of Vaarstra because once heat is applied to the vapor generating unit, the 
temperature of the vapor gas mixture lowers continually to less than the boiling point of 
the disclosed organic solvent since it necessarily follows that no heat is further applied 
after the disclosed vapor generating stage and thermodynamically temperature will drop 
if no more heat is applied in the disclosed system, and 

the organic solvent mist of submicron size is part of the dry gas emitted from the 
jet nozzle at column 8 lines 60 through column 9 line 8. 
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Claim Rejections - 35 USC § 103 

Claim 9, as dependent upon claim 6, is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ichiko in view of Vaarstra. Ichiko discloses the claimed invention, as 
rejected above, except for the claimed organic solvent being at least one kind selected 
from a group including isopropyl alcohol, diacetone alcohol, 1-methoxy-2-propanol, ethyl 
glycol, 1-propanol, 2- propanol, and tetrahydrofuran, and said inert gas being at least 
one kind selected from a group including nitrogen, argon, and helium. Vaarstra, another 
substrate processing apparatus, discloses the claimed organic solvent being at least 
one kind selected from a group including isopropyl alcohol, diacetone alcohol, 1- 
methoxy-2-propanol, ethyl glycol, 1-propanol, 2- propanol, and tetrahydrofuran, and said 
inert gas being at least one kind selected from a group including nitrogen, argon, and 
helium at column 7 lines 47-60 and column 2 lines 65-67. It would have been obvious 
to one skilled in the art to combine the teachings of Ichiko with the organic solvent being 
at least one kind selected from a group including isopropyl alcohol, diacetone alcohol, 1- 
methoxy-2-propanol, ethyl glycol, 1-propanol, 2- propanol, and tetrahydrofuran, and said 
inert gas being at least one kind selected from a group including nitrogen, argon, and 
helium, disclosed in Vaarstra for the purpose of providing an organic solvent 
cleaning/rinsing fluid to maintain a clean substrate and inert gas for continuing the clean 
environment. 

Response to Arguments 

Applicant's arguments filed September 12, 2007 have been fully considered but 
they are not persuasive. 
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anticipation 

Applicants argue that the claimed and argued temperature profile of Ti < T 2 < T 3 
is patentable over prior art primary reference Vaarstra. However, as applicants 
recognize in their response to a first Office action on the merits, Vaarstra discloses that 
inert gas is heated as it flows into a vapor generating unit. This disclosure establishes 
an initial temperature Ti. Applicants also recognize that no heat is added after the 
vapor generating unit of Vaarstra. Using this disclosure and the first law of 
thermodynamics in which the increase in the internal energy of a thermodynamic 
system is equal to the amount of heat energy added to the system minus the work done 
by the system on the surroundings. It is well known to those skilled in the art that when 
no heat is added or when no work is done, the internal energy of a thermodynamic 
system will decrease. Also to those skilled in the art, internal energy corresponds to 
temperature measured throughout a thermodynamic system. Since applicants 
recognize that no heat is added after the vapor generating unit and no disclosed work is 
applied after that unit, the temperature throughout the thermodynamic system must 
decrease such that the temperature profile of Ti < T 2 < T 3 will necessarily result. 
Applicants also argue that the asserted submicron size being less than 1 pm is not 
taught in the prior art, but that element is not claimed, so the rejection is believed 
proper. 

Likewise, applicants argue that the claimed invention is patentable of Ichiko for 
the same reasons argued in light of Vaarstra. As applicants recognize in their response 
to a first Office action on the merits, Ichiko discloses that inert gas is heated as it flows 
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into a vapor generating unit. This disclosure establishes an initial temperature TV 
Applicants also recognize that no heat is added after the vapor generating unit of Ichiko. 
Using this disclosure and the first law of thermodynamics (recited above). It is well 
known to those skilled in the art that when no heat is added or when no work is done, 
the internal energy of a thermodynamic system will decrease. Also to those skilled in 
the art, internal energy corresponds to temperature measured throughout a 
thermodynamic system. Since applicants recognize that no heat is added after the 
vapor generating unit and no disclosed work is applied after that unit, the temperature 
throughout the thermodynamic system must decrease such that the temperature profile 
of T] < T 2 £ T 3 will necessarily result. 

obviousness 

Applicants argue that since the anticipation rejections should be withdrawn, so 
should the obviousness rejections. However, as responded above, the anticipatory 
rejection is believed proper such that the obviousness rejection is believed proper. 

Allowable Subject Matter 

Claims 7-8 and 9 as dependent upon 7 or 8 are allowable over the prior art 
because the claimed the substrate processing apparatus characterized in that a second 
piping is provided and connected to the middle portion of the first piping for the purpose 
of supplying dilution gas of the same kind of inert gas is not found in the prior art either 
singly or in combination. The closest prior art references are Vaarstra and Ichiko used 
in the rejection above and JP 1 1-191549, cited by applicants. Those references 
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disclosed inert gas and vapor mixing in substrate processing but not the second piping 
middle portion supply of same kind dilution gas. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however/will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen Gravini whose telephone number is 571 272 
4875. The examiner can normally be reached on normal weekday business hours (east 
coast time). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven B. McAllister can be reached on 571 272 6785. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



SMG 

October 8, 2007 




